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Forensic science “under siege”
(Pyrek 2007)
• “serious deficiencies”
• “wide variability in 
capacity, oversight, 
staffing, certification, and 
accreditation”
• “lack mandatory and 
enforceable standards, 
founded on rigorous 
research and testing”
• “lack strong ties to our 















– Human factors, bias, training, innate abilities
• Statistics
– How and why has statistics emerged as the 





US Department of Justice, Forensic 
Science Discipline Review (2016)
Why statistics?
• Expertise lies in the reporting and 
interpretation of forensic evidence, or making 
inferences from forensic evidence
History/sociology of Science
• Understand making of 
scientific knowledge as 
a social process
• Contrast with, e.g., 
philosophy of science
• Among best-known 
concepts: paradigm 
(Kuhn)
– Scientists work within 
intellectual structures 
and frameworks
Sociology of forensic science





Common advice to make forensic 
science more “scientific”
When did expert evidence become 
statistical?
• Dreyfus Affair (France 1894)
• Questioned document
• Poincare uses Bayesian approach to refute 
Bertillon’s mathematical report
– Taroni, et al., “Forerunners of Bayesianism in Early 
Forensic Science, Jurimetrics, Vol. 38 (1998), 183-
200.
Locard tripartite rule –
fingerprinting (1912)
Corresponding friction ridge details Justifiable conclusion
< 8 Cannot identify
8-12 Probable identification
> 12 Identification
• Arguably a probabilistic understanding of fingerprint evidence 





Tenets of forensic statistics
• All evidence is probabilistic
• All evidence can be characterized by a LR
• All evidence can be integrated into a case 
decision using Bayes theorem
Denial of probability: fingerprints
• Fingerprint evidence is non-probabilistic
– Vanderkolk (1993)
• “Dactyloscopy is a domain separate from 
criminalistics. The information is certain; a 
fingerprint can only be from one person.”
– Grieve quoted in Champod (1995)
“any member, officer or certified latent print examiner who 
provides oral or written reports, or gives testimony of 
possible, probable, or likely friction ridge identification 
shall be deemed to be engaged in conduct unbecoming 
such member, officer, or certified latent print examiner.”
– IAI Resolution VII (1979) [amended by Resolution V (1980)]
Implications for forensic science
• All evidence must be characterized 
probabilistically
• Probably through a LR
• Forensic analysts should not testify to 
posterior odds
Forensic statistics
• Over the next ~30 years, “forensic statistics” become 
recognizable subdiscipline
– Not quite “statistics” and not quite “forensic science”
• Conferences, journals, and other markers of academic 
legitimacy
– 1990 – 1st International Conference on Forensic Statistics (Edinburgh)
• 83 attendees
– 2017 – 10th International Conference on Forensic Inference and 
Statistics (Minneapolis)
• 148 attendees
Forensic Statistics as paradigm?
Reasons why
• Virtually unanimous 
agreement on core principles
– E.g., probabilistic nature of 
evidence, LR, Bayesian 
approach
• Working out of puzzles within 
the paradigm
– What prior odds should be 
assumed in particular cases?
– How do you calculate a LR for a 
fiendishly complex DNA 
mixture?
Caveats
• Did not really enact a 
revolution upon some other 
paradigm
– Filled “unoccupied” 
intellectual space
– Only adversary is non-
probabilistic approach
Bayesian approach
• LR should be distinguished from “Bayesian” approach
• LR is used in “Bayes theorem”
• But you can use LR without using a “Bayesian approach”
• Well suited for single events in which you cannot run 
repeated trials
• Good at combining heterogeneous evidence
• Subjective probabilities ok
• Arguably very well suited for legal problems
• Reputation for punctiliousness
• Dogmatic quality
– Religion jokes 
Likelihood ratio
• “the likelihood ratio remains the only 
probabilistic method endorsed for use by 
expert forensic scientists”
– Taroni, et al., (1998).
• Charles E.H. Berger, et al., “Evidence Evaluation,” Science & 
Justice, Vol. 51 (2011), 43-49. 
“The logical approach”
“The logical approach”
Forensic statistics as paradigm
• An odd sort of paradigm
• Complete success within the disciplinary 
community
• No real resistance from other scientific 
disciplinary communities
• Utter lack of success at penetrating practice or 
law
The appeal of forensic statistics
• Coherent
• Universal
• Consistent across domains
• Logical




Forensic statistics in practice c. 
2010
• Netherlands Forensic Institute
• Swedish National Laboratory
• UK Forensic Science Service
– Closure announced 2010 
Developments in the US
• 2009 – National Research Council (NRC) report
• 2013 – Launch of National Commission on 
Forensic Science (NCFS) and NIST Organization 
of Scientific Area Committees (OSAC)
• 2014 – Launch of NIST Center for Statistical 
Applications in Forensic Evidence (CSAFE)  
A probabilistic revolution on the 
horizon?
• And so, we can expect a probabilistic 
revolution in which all forensic evidence is 
characterized in terms of probability, using a 
unified, coherent likelihood ratio approach 
(with Lausanne as its intellectual center?) that 













Internal obstacles (or self-inflicted 
wounds)
• In-fighting
• Attacks on LR approach as “European”
• Tendency of an academic community to focus 
on difficult, cutting-edge problems
• Disagreements over issues at the margins
– Setting prior odds
– Precision of LR
– Use without data
. . . breakdown of the forensic 
statistics “paradigm” (internal)?

. . . breakdown (external)?

Responses
• Morrison, G.S. (2017). A response to: "NIST experts urge caution in 




• Gittelson, S., Berger, C.E.H., Jackson, G., Evett, I.W., Champod, C., 
Robertson, B., Curran, J.M., Taylor, D., Weir, B.S., Coble, M.D., 
Buckleton, J.S. (2018). A response to "Likelihood ratio as weight of 
evidence: A closer look" by Lund and Iyer. Forensic Science 
International. https://doi.org/10.1016/j.forsciint.2018.05.025
– L&I used in court 11 days after publication
The jury comprehension test: a 
delaying tactic?
Likelihood ratio approach
• Can juries understand 
likelihood ratios
• Innumeracy
• Susceptibility to logical 
fallacies
– E.g., prosecutor’s fallacy
– Defense attorney’s fallacy
• Jury comprehension 
demanded
Current approach
• Ambiguity around “match”
– Defendant only possible source?
– Defendant a member of a group of 
possible sources?
• How many?
• Ambiguity around “identification”
– Defendant only possible source?
– Defendant a member of a group of 
possible sources?
• How many?
• Historical and vernacular meaning 
of word “identification”




Uniform Language for Testimony 
and Reporting (ULTRs)
Latent print ULTR
• First approved ULTR published
• One of only 2 specific projects mentioned as 
agenda for Forensic Science Working Group, 
Aug. 2017
• The first of only 4 specific “plans to advance 
forensic science” mentioned by DAG 
Rosenstein at AAFS, Jan. 2018
Substantive Issues 
• “ ‘Source identification’ is an examiner’s 
conclusion that two friction ridge skin 
impressions originated from the same source.”
• Categorical reporting
• Viewed as scientifically unsupportable by 
numerous scholars, including forensic scientists 
and statisticians, and official reports (NRC, 
NIST/NIJ, Fingerprint Inquiry, PCAST, AAAS)
Basis of categorical report
• This conclusion is an examiner's decision that the observed friction 
ridge skin features are in sufficient correspondence such that the 
examiner would not expect to see the same arrangement of 
features repeated in an impression that came from a different 
source and insufficient friction ridge skin features in disagreement 
to conclude that the impressions came from different sources. 
• The basis for a “source identification” conclusion is an examiner' s 
decision that the observed corresponding friction ridge skin 
features provide extremely strong support for the proposition that 
the two impressions came from the same source and extremely 
weak support for the proposition that the two impressions came 
from different sources. 
• A source identification is a statement of an examiner's belief (an 
inductive inference) that the probability that the two impressions 
were made by different sources is so small that it is negligible. 
Basis of categorical report
• So “basis” of non-probabilistic statement is a 
probabilistic statement (?!)
• Report that the probability prints came from 
different sources is 0, but the basis for this is 
that the probability is not 0, but rather is 
“negligible”
Rounding probability down to 0
• What is justification?
• Why is rounded value preferable for fact-
finder consumption than “true” value?
• Why is rounding being done in the direction 
favorable to the state?
Forensic statisticians’ view of 
rounding
Turning decision theory on its head
• This conclusion is an examiner's decision that 
the observed friction ridge skin features are 
in sufficient correspondence such that the 
examiner would not expect to see the same 
arrangement of features repeated in an 
impression that came from a different source 
and insufficient friction ridge skin features in 
disagreement to conclude that the 
impressions came from different sources. 
• The basis for a “source identification” 
conclusion is an examiner' s decision that the 
observed corresponding friction ridge skin 
features provide extremely strong support 
for the proposition that the two impressions 
came from the same source and extremely 
weak support for the proposition that the 
two impressions came from different 
sources. 













• Prohibition of statements
• Has appearance of a concession or responding 
to criticisms
• But leaves testimony and reporting logically 
unchanged 
To the exclusion of all other 
(TTEOAS)
“The defendant is the source of the print.”
vs.
“The defendant is the source of the print to the 
exclusion of all other sources.”
•What ever made anyone think these two 
statements were different?
•Why has this claim persisted for so long?
Comment on TTEOAS
Other commentators have already noted that the mere 
removal of the words “to the exclusion of all others” does not 
remove their implication and that the implication is 
inappropriate. If a statement is made that “two friction ridge 
prints originated from the same source”, then de facto, they 
could not have been made by any other source. By using the 
exact same language in the proposed allowable language and 
unallowable language with the exception of those few words, 
unnecessary confusion may be introduced, as the two phrases 
say the exact same thing, with the exception that in one the 
exclusion of all others is explicitly stated, and in the other, it is 
merely implied. 
– Friction Ridge Subcommittee of the Organization of Scientific 
Area Committees, Comment on FR Doc # N/A. 
100% certainty
Two prints come from the same source.
vs.
Two prints come from the same source with 
100% certainty.
Individualization
• Banned, but “identification” can be used
• But the terms are synoymous
Synonymous
• When forensic examiners “mean that the items being compared share a 
common source . . . the examiner will typically assert that he or she has 
‘identified’ a questioned item as originating from a known source.” 
– Danielle Weiss & Gerald LaPorte, Uncertainty Ahead: A Shift in How Federal 
Scientific Experts Can Testify, National Institute of Justice Journal  (2018) [Dir. 













– Forensic practitioners to communicate with
– Consumers of forensic evidence (e.g., courts) to 
be communicated with
• Strong attachment to non-probabilistic 
communication remains
